Gender-associated differences in rat renal tubular amantadine transport and absence of stereoselective transport inhibition by quinine and quinidine in distal tubules.
The present studies compared male and female rat renal proximal and distal tubular uptake of amantadine, in relation to their transport kinetics and enantioselective inhibition by two diastereoisomers, 8S,9R-(-)-quinine and 8R,9S-(+)-quinidine. Under control conditions, amantadine was concentrated by both tubule fractions with a gender difference for distal tubules (tissue:medium ratio, 18.0 +/- 1.4 for males and 11.0 +/- 0.6 for females; mean +/- S.E.M., P < .05). This was reflected by a higher Km value only in female distal vs. proximal tubular tissue (153 +/- 8 vs. 108 +/- 9 microM; P < .01) but decrease in Vmax values in distal compared to proximal tubules (P < .01) showed no gender-related difference. In proximal tubules, 8S,9R-(-)-quinine and 8R,9S-(+)-quinidine competitively inhibited amantadine transport with apparent inhibitory potency of 2- to 3-fold in favor of 8S,9R-(-)-quinine (P < .01) and without gender preference. Conversely in distal tubules, competitive inhibition of amantadine transport was also elicited by either 8S,9R-(-)-quinine or 8R,9S-(+)-quinidine at a similar concentration range (10-1000 microM), with absence of chiral or gender preference. The present transport data have demonstrated an apparent absence of stereoselectivity in distal tubular uptake inhibition of amantadine, and are suggestive of disparate pathways and/or rate limiting steps involved between renal proximal and distal tubular handling of chiral organic cations for both genders, and between genders for distal tubular transport of amantadine.